Chronic pain is more common in the elderly and impairs functioning and quality of life. Though obesity, defined by body mass index (BMI), has been associated with pain prevalence among older adults, the mechanism of this association remains unclear. We examined components of the metabolic syndrome, insulin resistance, a marker of inflammation, and the presence of painful comorbidities as possible mediators of this association. Participants were 407 individuals aged P70 in the Einstein Aging Study. Chronic pain and pain over the last 3 months were defined using the Total Pain Index (TPI). Insulin resistance was modeled as fasting insulin, HOMA and QUICKI. High sensitivity C-reactive protein was used as a marker of inflammation. Cross-sectional logistic regression models were constructed to assess the associations of these factors with prevalent pain, adjusted for other known pain correlates. Prevalence of chronic pain was 52%. Of the clinical components of metabolic syndrome, central obesity was significantly associated with pain (OR 2.03, 95% CI 1.36-3.01). After adjustment for insulin resistance, inflammation, and painrelated comorbidities, central obesity predicted higher TPI scores (OR 1.55, 95% CI 1.04-2.33) and nearly doubled the risk of chronic pain (OR 1.70, 95% CI 1.05-2.75). Central obesity is the metabolic syndrome component showing the strongest independent association with pain, and the relationship is not explained by markers of insulin resistance or inflammation, nor by the presence of osteoarthritis or neuropathy.
Introduction
The burden of chronic pain among otherwise well, communityresiding older adults is substantial. In large US community-based samples up to 61% of older adults have reported chronic pain [40] . The relationship of chronic pain to age is uncertain [5, 6, 34] . However, the negative impact of pain on functional performance and quality of life clearly and consistently increases with increasing age [34] .
Pain prevalence and severity have been linked to obesity in adults [11] . This relationship is not limited to osteoarthritis pain, but also occurs in individuals with chronic headache [1] and neuropathic pain [22] . The impact of pain on functional status and health-related quality of life is greater in obese individuals than in those with normal body mass index (BMI) [18] .
The mechanisms underlying the relationship between pain and obesity remain unclear, particularly in older adults. Because obesity is a pro-inflammatory state and inflammatory mechanisms contribute to the development of pain, inflammation may be part of the causal pathway. Additionally, acute pain has been shown to cause transient insulin resistance in an experimental setting, suggesting a potential link through impaired glucose metabolism [8] . Finally, both obesity and chronic pain are associated with depression, and pain is worse among obese individuals with depression and anxiety [35] . A potential unifying mechanism may be found in the metabolic syndrome, which is known to be associated with chronic pain [17], inflammation [16] , insulin resistance [15] , and mood disorders [29] .
The Einstein Aging Study (EAS) has reported that BMI based on self-reported weight and height was associated with an increased prevalence of chronic pain at cross-section [19] . To help clarify mechanisms underlying this association, the present study used a sample from the EAS to investigate potential mediators of the relationship between pain and obesity in the elderly: (1) The metabolic syndrome and its individual clinical components; (2) Insulin resistance; (3) Inflammation as assessed by high sensitivity C-reactive protein (hsCRP) [33] , and (4) The presence of highly prevalent painful comorbid conditions, osteoarthritis and neuropathy. Comorbid depression and anxiety and the use of nonsteroidal anti-inflammatory medications (NSAIDs) were included in adjusted models to investigate their potential role as confounders of the pain-obesity relationship. 
